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ABSTRACT: Thie Author Certificate introduces an extremum-seeking. =~ 
' 'éontrol system containing a step-by-step regulator; a unit for ad fust= 
‘ing the controlled variable, a memory unit, and a synchronization unit. 
.A second step-by-step regulator is used to athieve high accuracy im 
maintaining extreme values of the performance function, The output 
.of the second regulator is connected to the adder and. the output of * 
‘the first regulator is comected to the second input of the adder. The i 
-, output of the adder is then connected through a divider to the unit 
“iwhich adjusts the controlled variable. Orig. art. has: 1 figure. 
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‘ le Controlled objects. 2- unit for 
the controlled variable units 3 oetting 
step-by-step regulator; 4 - second step= 
by~step regulator; - Ee = adder; 6 = divider 
7 - “Mencry unit, . see rae 
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-LUMINESCENCE AND STIMULATED EMISSION OF NEODYMIUM- 
ACTIVATED GLASS (USSR) 


| Feofilov, P, P,,-A. M. Bonch-Bruyevich, V. V, Vargin, Ya, A, Imas, 
G, O, Karapetyan, Ya. Ye. Kriss, and M, N, Tolstoy. IN: Akademiya 
nauk SSSR, Izvestiya, Seriya fizicheskaya, v, 27, no. 4, Apr 1963, 
466-472, os _ §/048/63/027/004/002/026 


Studies of luminescence and induced emission of neodymium-doped glass 

have been carried out, and optimum glass composition was determined. 
Glasses were developed which are superior to those used by E, Snitzer. 
Absorption and luminescence spectra were obtained, and the dependence ; 
of the duration of luminescence on concentration was determined, Induced 

emission was observed both in giass fibers encased in glass and in highly 

. homogeneous glass cylinders, The dependence of time characteristics and 
{ Spectral composition of induced emission on pumping energy was established, 
| The prospects of application of the materia] to practical lasers and to ‘study 
qf induced emission phenomena are discussed, {BB] 
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he- problem. can be solveil” by using: either a searching, extremal” 
‘feedback: controller. Both’ controllers: are compared from the o 
viewpoint ° their noise immunity, -Gurves of the performance quality index vary | 
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| a TITLE: Observing signal shapes: at heh noise levels by means of mitiple - 


‘| Oscillographs oe 


‘| SOURCE: _-Pribory i tekhnika dispertnénta, noe 5, 1965, 110-113 


TOPIC nae _ Signal to noise ratio, sicnal. shape, signal distortion, “osedograph’/ 


ae. 


af ABSTRACT: ‘Two methods are described for obtaining signal shapes on ee c. 


with noise levels four times larger in amplitude than the original signal. The - 


| first method involves a cumlative photographic technique consisting of multiple: 


exposure of the same film to a large number of oscillograph displays of the 
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; | original signal is recovered with great accuracy from the excessive background 

: 4 | noise, This method is shown to be Simpler and. more advantageous than the 

ne | Stroboscopic technique presently in common use. The second method involves a ee 

: | Cumulative photoelectric process which is a variation of the stroboscopic techniquey. e ma 

It is based on the use of a narrow slit placed in front of the oscillograph. and 
covered by an optical key with density,gradients which can transform signal _ 

| | ordinates into light signals... These, in turn,. pass-through an “RC integrating. 

_ | edrcuit and a photomultiplier: which gradually increases the signal-to-noise ie 

o intensity ratio. The signal is then registered on an automatic recorder, bal to 

ae ae hast 3 figures, - > Lob | 
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History of the origination of optimalizing control systems, Avtomatyka 
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‘ratio are. presented. A-principle {block diagram) ‘of synthesizing — 
detector yi a orhecy agit lovel is. indicated: it is eee 
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mal value ; a cighat=tocnolee ratio _ 
he. noise imznunity” ofa ‘quasi-optimal detector is only slightly 
an optimal. detector and ‘approaches. the latter. ‘asymptotically as 
the signal-to e ratio increases; here, the "noise: immunity" means.an 
: he: ‘siganl-detection. error at the output of a. threshold-type 
detector} (3) ¥ ha specified méasurand,- the: quasi-optimal ‘detector. is a: closed- 
loop. control fem comprising ‘a: variable threshold device and an automatic - 

: cart, has: .) figures ‘and 


SUB CODE: EC, DF 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1 


or nn REA TS il ER Sas ER ESE 


ALEKSANDROY, Ye,B,; BONCH-BRUYEVICH, A.M.; KOZLOV, V.P. 
Observation of the signal shape in the presence of a high 
noise level by means of repeated oscillographing. Prib. i 
tekh.eksp. 10 no.5s110-113 SO '65, 
(MIRA 19:1) 


1, Gosudarstvennyy opticheskiy institut, Leningrad, Submitted 
Aug.8, 1964, 
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_i TITLE: Dependence of duration of radiation on wavelength within the contour of the 
luminescence line ai a high excitation level 


' SOURCE: Optika i epektroskopiya, Vv. 19, no. 4, 1965, 643-645 
TOPIC TAGS: luminescence quenching, ruby, chromium, neodymium, glass 


‘ ABSTRACT: Luminescence Kinetics associated with a considerable population. of the upper 
' excited metastable States, when the role of induced radiation is substantial, were studied 
| on ruby single crystils with Cr°* jon concentrations of 0.02 and 0.04 wt. % and on silica- 
: barium oxide glasses containing Nd3+ jong in the amount of 6 mole %. The results are 
: interpreted by taking into consideration the change in the ratio of spontaneous to induced 
, Yadiation as the excitation level is varied, and also during luminescence quenching, The 
. Change in the number: of excited states at the end of the excitation is described in a general 
: form by the expression 
ae +B -8F 
AMF FM P(np EM iM)» 
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wher? DM and gp are the population and statistical weight 
| are those of the metastable jevel; 38 the radiation density in the spectral region 
i studied in the volume of the sample; AMF Bro are the Einstein coefficients. 

| case of Naat for the line with Amax> 1.06p, this expression is gimplified: - 
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ting 
M = -AMF™"M - BMF ¢ Oat 


ss dt 
When the value cf my and hence f 36 large, induced radiation plays 
it is shown that during quenching, owing to the change in the contour of 
h faster than the lateral parts, j.e., the rate of 
nould depend on yi 


pounds of the radiation ine 8 : 
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the 


Juminescence quenching thin the 
this is co ymed by the & riment. Authors th : 
the monochromator. Orig. art. has: 2 figures and 
005/OTH REF: 006 


/ sUBM DATE: 1gFeb65 / ORIG REF: 


APPROVED FO 
R RELEASE: 
: 06/09/2000 CIA-RDP86-005 
-00513R0002062 
10009-1" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1 


ae a ; 


ape axe kbs 2) BWP 67 (n))/BEC(Kk)=2/EPF (n)~2/1/ENF(k) /EWA(m) ~27EWA(h)/ _.. a 
Rt AP6001660 arn) SCTE -/IJP(e) SOURCE CODE: UR/0051/65/019/006/0982;'0984 : ee 
gga Te OUI ME ty ee yy eo yi, TE 


‘AUTHOR: Aleksandrov, Ye. B.; Bonch-Bruyevich, A. M.; Kostin, N. N.; Khodovoy, ¥. A. | fee 
Aleksand Bonch-Bruyey Kostin, N. N.; Kl Ya Ve Ae 


aes SEEKS ciao 5 Sei aR 


ORG: none . . | mc 74 
j 


TITLE: Stimulated Raman scattering in a selective resonator 


TOPIC TAGS: laser, Raman Scattering, stimulated emission, laser cavity, Raman 
laser ; 


Late s’y 
ABSTRACT: The st:imulated Rance Scattering was investigated at an excitation power 
just above the tlireshold using the following three different setups: 1) a Raman 
cell in the resonator of a laser; 2) a longitudinal selective resonator (the term 
used by the authors for the case when the Raman laser r. sppator is in the direction 
of the ruby laser resonator); ad 3)a transverse selactive fonts (the term used for 
the case when the,Raman laser resonator is rotated 9C° from the direction of the 
axis of the ruby}laser, i.e., a 90° off-axis Raman laser resonator). In the first 
setup the giant pulses were produced by a ruby crystal. Using two variable-trans~ 
mission-coefficient filters (transmission coefficient 30—50% at A = 694 mp) the 


| 
eq 
| 
2 ee 
SOURCE: Optika t spektroskopiya, v. 19, no. 6, 1965, 982-984 | 


100 Mwt/cem?. The maximum energy per pulse was 3—4 j- Two dielectric mirrors with 
. a transmission coefficient of 0.4% at 4 = 694 mp, 0.8% at A 745 mu (the fundamental 
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SRS line in benzene), 40% at X = 805 mp (first harmonic) and 70% at 4 = 875 m 

(second harmonic) were used in the experiments. The SRS in benzene had thresholds -. 
for a specified length of the Raman cell (1) and the laser input power. No SRS 

was observed at 1 < 2; however, SRS was stable for 5 < 1 < 60 cm. The threshold 
power decreased almost linearly with increasing 1. At 1 = 60 cm the efficiency of 
energy conversion reached 10% of the power in the cavity. It was observed that 

an increase in the energy of the pulses from the ruby 1.5—2 times above the 
threshold resulted in a three-order increase in SRS. In the longitudinal selective 
setup the additional reflector between the ruby rod and the Raman cell had a trans- 
mission coefficient of 90% at-A =.694 mi, 10% at A = 745 yp, and 1% at A = 805 and 
875 mi. In this mode of operation the efficiency of energy conversion was at least 
as high as that In the previous case. Two-higher harmonics at i = 745 and 805 mi. 
which ‘reached saturation at. vl0Z% of the input power were observed. Results. similar 
to those of the Jongitulinal.setup' were achieved with a transverse selective setup. However, 
SRS was achieved in a Raman cell the length of which along the laser beam was only 
lcm. Stimulated Brillouin scattering in benzene was also observed in this setup. 
Orig. art. has: 1 figure. {cs} 
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Brief news, Radiotakhnika 20 no.5#78-80 My '65, 


(MIRA 18:10) 
1. Deystvitel'nyye chleny Nauchno-tekhnicheskogo obshchestva radio~ 
tekhniki 1 elektrosvyazi imeni Popova. 
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TITLE: Investigation of stimulated Raman and Brillouin scattering in selective ? 
resonators 


SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 49, no. 5, 1965, 
1435-1444 

TOPIC TAGS: laser, second harmonic nonlinear optics, Raman scattering, Brillouin 
scattering, assonater 
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ABSTRACT: The stimulated Raman scattering was investigated at an excitation power 
just above the threshold using the foliowing three different setups: 1) a Raman 
cell in the resonator of a laser; 2). a longitudinal “Soh ive resonator [the term 
used by bins 2 Pa for the case when the Raman lase Pon ator is in the direction 
of the ruby’14ser resonator]; and 2) a transverse selective resonator [the term used 
for the case when the Raman laser resonator is rotated 90° from the direction of the 
axis of the ruby laser, i.e., a 90° off-axis Raman laser resonator] (see Fig. 1). 
In the first setup (Fig. la) the giant pulses were produced by a ruby crystal 10 to 
12 cm long and 12—16 mm in diameter. With two variable-transmission-coefficient 
filters (transmission coefficient 10—80% at A = 6943 R) the effective intensity of 
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Fig. 1. The experimental setup 


a ~ SRS in the ruby laser resonator; |— 
bd - SRS in the longitudinal selec- 
. tive resonator; c - SRS in the trans 
verse selective resonator. 


L - resonator length for scattered 

radiation; 1 - length of the "ac- 

tive" path for the scattered radia- 
- tion in the resonator; 0 - mirrors; 

r - coefficient of reflection; 

F - variable coefficient of absorp- 

tion filters. 
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the 20—200 nsec-duration pulses in the resonator reached 100 Mwt/em2. The maximum | 
energy per puise was 5—-6 Jj. Two dielectric mirrors 0; and O» with a transmission | 
coefficient of 0.4% at 4 = 694 mu, 0.8% at A = 745 mu (the fundamental SRS line in 
benzene), and 40% at A = 805 mp (the first harmonic) were used in the experiments. 
The sensitivity of the detectors was sufficient to register 10°" of the energy of the 
_ laser pulse. The setup shown in Fig. la was used to investigate SRS in benzene. It 
was observed that an increase in the energy of the pulses from the ruby laser 1.5—=2 
times above the threshold resulted in a three-order increase in SRS at the funda— 
mental frequency. Saturation was reached when the intensity of SRS was about 10% of 
the energy input, at which time the second harmonic whose energy output quickly 
reached the level of SRS at the fundamental frequency (at saturation), appeared, 
When the second harmonic reached saturation the duration and the intensity of the 
laser pulses decreased sharply due to the reverse effect of SRS on the ruby laser 
pulses. When the length of the Raman cell (1) was increased, the threshold power 
and the pulse energy required to achieve SRS decreased. Also, the larger the cell, 
the smaller the energy above the threshold at which second harmonics were generated. 
The SRS was stable when 1 was between 5 and 60 cm. In the longitudinal selective 
setup (Fig. 1b) reflector 02 replaced 0, and the transmission coefficient of O03 was 
very high at 4 = 694 mp and was at a minimum at \ = T45 mp. The gain of SRS at 

1 = 5, 20, and 60 cm was at least as high as in the previous case, although the pump 
power and the pulse energy required were considerably smaller. For example, when the 
output of a ruby laser pulse of 30 nsec duration was 40 Mw (1 = 20 cm) three 10 Mw 


SRS pulses of 20 nsec duration were observed in the Raman laser cell. Similar re- 
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TITLE: Resonant birefringence in the electric field of a light wave 


SOURCE: ‘thurnal eksperimental'noy i teoreticheskoy fiziki, Pis'ma v redaxtsiyu, 
Prilozheniye, v. 3, no. 11, 1966, 425-429. i 


TOPIC TAGS: potassium, double refraction, 
light absorption 


ABSTRACT: The authors observed the occurrence of birefringence in potassium vapor 
under the influence of the electric field of ruby laser emission by passing sinml- . 
taneously light from a potassium lamp and from @ ruby laser through a vessel con- © 
taining siturated potassium vapor at 150c. At this temperature, the vapor absorbed 
approximately 50% of the resonant light from the lamp. When the laser pulse was 
applied (20 nsec duration), a clear-cut signal was observed, indicating an increase 
in the resonant radiation from the lamp passing through the vessel. At a laser 
emission power density of the order of 5 Mw/ ci™ the amplitude of the signal corres- 
ponded to transmission of several times ten per cent of the intensity of the light 


‘from the jamp. The greatest Signal was observed when the lanp radiation and laser 


emission clectric fields were at a 45° angle. 


3 There was no signal when this angle 
was 0 or 0°, 


There was likewise no signal when the potassiwn vapor in the vessel 


laser application, resonance absorption, : 
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.| was frozen out, when the potassium lamp was turned off, or when the filters wed to | 
polarize the light were removed. The latter, together with the dependence of the 
Signal on the angle between the electric vectors, proves that the observed effect 
is due to birefringence induced by the laser pulse because the shift of the absorp- — 
tion line in the laser-emission electric field has different values when the elec- = 
tric vector of the light is parallel and perpendicular to the vector of the laser, Bs 
The value of this line shift is calculated and the wavelength dependence of the ; 
laser emitision intensity required to obtain a signal of prescribed magnitude 1s mea~ ‘oe 
sured and found to be linear in the wavelength difference between the resonant transi 
tion and the laser emission. This agrees with the theoretical calculations. The 
authors thank V. M. Zakharova and .N. A. Vorob'yeva of GU for the opportunity to 
measure the line contour with their apparatus, and Ye. B. Aleksandroy for help and 
a discussion. Orig. art. has: 3 figures and 1 formula. 
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; SOURCE: Byulleten' izobreteniy 1 tovarnykh znakov, no. 2y, 1965, ul 


TOPIC TAGS: magnetic field measurement, vector, weak magnetic field, 
Magnetic field SHG CHES EY 2 paramagnetism, measurement 


ABSTRACT: The method of\measuring the modulus and direction of the 
vector of force of weak magnetic fields, based on the optic orien- 
tation of atoms, is characterized by the fact that the effect of the. 
action of the measured magnetic field and of the know light intensity: 
on the paramagnetic atoms is compared and the magnetic field strength 
is determined by the intensity of the orienting light. These charac- 


teristics are incorporated in order to widen the measurement range ul |.-~ 
weak magnetic fields, 
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TITLES Electroluminéscence under unipo 
mechanism of glow excitation : 


lar voltage pulses and the 


SOURCE: Fizika tverdogo tela, v- 8, no. 4, 1966, 1291-1293 
TOPIC TAGS: - electroluminescence, light excitation, luminescence center, 
impact ionization , 
ABSTRACT: The authors discuss attempts to reconcile several contradic- 
tions in the mechanism customarily proposed to explain the excitation of 
luminescence centers by electric field pulses, and in particular the 
fact that according to the currently held hypotheses a difference should 
exist between luminescence polar pulses, al- 
though recent experiments by one of the authors (Bonch-Bruyevich et al., 
ved conclusively that no such a 


Opt. i spektr. v. 11, 87, 1961) have pro 
dvanced to explain this contra- 


‘lqifference exists. Several hypotheses a 
d and it is concluded that the reason why 
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question of the electroluminescence mechanism in general. This calls 
for a review of the notion that the impact ionization is brought about 


iby a local rise in the field concentration near inhomogeneities, Orig. 
art. has: 2 figures. 
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TITLE: Self-tuning filter with two optimizers 


SOURCE: Vses uzna a_konferentsiya po teorii i praktike Samonastraivayushchikhs a 
sistem. Ist 1963. Samonastraivayushchiyesya Sistem 


y Adaptive control systems): 
trudy konferentsii, Moscow, Izd=vo Nauka, 1965, 358-370 


| 
TOPIC Tacs: electric filter, filter circuit, optimal automatic control, nonlinear 
automatic control system, signal to noise ratio 


» receiver signal to noise ratio, sig- 
nal noise Separation, random noise signal 


vr 


ABSTRACT: An automati self-tuning filter intende 


d to improve signal-to-noise ratio 
in receiving equi enthis described. Only binary 
Figure 1 shows a rece 


ver in which the output signal is analyzed to derive information 
for the parameter control, The transfer function i 
ing of a multi-tap delay 11 
able attenuators which determine ¢ 
quency spectmm. The attenuator 
makes the contro) 
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TITIE: Modeling of nonlinear static characteristics of elements with parametric 
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SOURCE: Avtomatyka, no. 2, 1966, 82-84 


TOPIC TAGS: electronic component, electronic amplifier, automatic control system 
technology 


readily modeled with the aid of a standard nonlinearity unit. For the amplifier, 
‘sensor and servo elements of certain control systems, however, the static 
characteristics depend not only on the argument x but also on the level of the 
external effects considered, such as the variation in supply voltage, the variation 
in the illumination level, etc., and this complicates tha modeling because 
ellowarice must be made for the parameter p of external influence. This diffie: 
culty can be resolved by calculating two auxiliary functions which relate the 
Changes in x* to those in the values of the environmental parameter p,. 

Orig. ert. has: 4 figures. [JPRS: 36,517] 


SUB CODE: 09 / SUBM DATE: O2Dec65 / ORIG REF: 002 


AAA | 
| Card 1/1 


i 
{ 
| 
| 
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TOPIC TAGS: solid state rina Gistt,, Lasers paramagnetic laser, neodymium glass laser, laser 
rand d/ GSI-1 four, GSI-IM lear 


ABSTRACT: A rectangular-rod neodymium glass lager! desexibed by the authors else- 
where (ZhPS, 1, 1, 45-50, 1964) was produced with slight modifications and marketed 
under the industrial desi gnation}GSI-1 (Fig. 1). The GSI-1 is being used currently 
for scientific research and in the solution of certain technological problems. Its 
characteristics are essentially the same as those of the laser described earlier, 
provided the same glasses and resonator mirrors are used. The marked disadvantages 
of the GSI-l are the comparatively low effectiveness of its eight IFK-2000 standard 
flashlamps and its consequent low efficiency (0.3—0.4%), and the saturation of the 
lamp characteristics. These disadvantages were partly remedied when a rectangular 
cross-section spiral flashlamp was used instead of the IFK-2000 lamp. This led to a 
twofold increase in the laser efficiency and increased pulse energy of up to 100 j. 
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Fig. 1. Extermal view of the GSI-1 laser 
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Fig. 2. Dependence of laser (GSI-1 and 
GSI-1M) output pulse on the pump energy 
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The present article deals with the GSI-1 laser and its modified version, GSI-1M. The 
output pulse energy of each laser was shown as a function of the pumping energy (ig, 2), _ 
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The effects of radiation noise on the emission from the GSI-1M laser were also | 
evaluated. The authors showed that the lifetime of the excited state of neodymium 


ions decreased at high pump densities, resulting in corresponding elevation of the 


threshold and a drop in the laser efficiency. Orig. art. has: 3 figures and 6 
formas. [YK] 
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TITLE: Spectrum of excited:absorption in ruby ed 2 e) 

SOURCE: (ptika i spektroskopiya, v. 20, no. 6, 1966, 1040-1044 

TOPIC TAGS: ruby laser, absorption band, xenon lamp, laser pumping , Rugy 


ABSTRACT: In connection with a study of certain features of the decay kinetics of ex- 
,cited absorption bandsiin ruby, the transverse absorption cross section o was measur-|- 
led as the ratio of the variation in the absorption. coefficient Sk to the population ‘ 
no of the metastable level. Samples tested were polished cylinders 6 mm in diameter “| 
and 50 mm long, cut from ruby single crystals containing 0.02 and 0.04% Cr 3 by weight} 3 
The rod ends were masked leaving rectangular 1 x 3 mm windows. The 400 » pumping I 
Light was provided by a pulsed xenon lamp excited by a 500 mf bank of condensers. The i. 
test radiation was generated by a lamp that has a continuous spectrum in the near UV, | - 
visible, and near IR regions. The dispersion element was a double monochromater, and | 
the light modulator was an ultrasonic device operating at 10 Mc with standing waves | 
in orthoxylene. The recording portion of the test instrumentation consisted of a pho- 
tomultiplier and a two-gun oscilloscope which showed the time depend 


ence of the inten~ i. 
UDC: 535.343:553.824 : 
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sjty of the test light passing through the sample. A special electronic circuit was: 
available to shift the firing instant of the pumping light with respect to the trig- 
gered sweep of the oscilloscope. It was thus possible to estimate the intensity of 
the transmitted light immediately prior to the excitation of the ruby sample and al- 
sp the variation in this intensity due to the pumping excitation. The second gun of | 
the oscilloscope recorded the scattered light pulse of the pumping lamp. Typical pho-} 
tographs of the screen showing brightening (A=530 ma) and darkening (A=474 my) of 
the sample are given, as well as curves of the variation in the absorption coeffi- 
cient and the absorption spectrum between 400 and 660 my at a high level of excita- 
tion. Two additional absorption bands, overlapping the principal ones, are observed 
in this region. A curve is plotted for the effective cross section of absorption for 
transitions fron the 2F level which accomodates 66% of all the Cr 3 ions. Results 
are compared with those of other authors, and possible errors are estimated. Orig. 


art. has: 5 figures, 1 table. 
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'SITLE: The effects of intense light beams on metals 


SJURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no.7, 1273-1284 
TOPIC TAGS; laser effect, metal melting, metal vaporizing, heat of sublimation 


ABSTRACT: The authors have investigated theoretically and experimenfally the phen- 
omena accompanying the disruption of metals by focused laser beans. | In the present 
paper there is considered the case of a laser producing approximately 

l millisec pulses, each consisting of a sequence of approximately 1 microsec s,ikes. 


in a future paper, In the theoretical part of the paper, fluxes of Ju 

sec on an approximately 1 mm diameter spot ire considered. It is shown that under 

these conditions the transport of energy in the metal by heat conduction during the : 
duration of ‘a spike is negligible, and the problem of the vaporization of the metal is | 
accordingly treated in one dimension. Formulas are derived, and curves are presented 
for different metals, relating the energy flux in the laser beam, the temperature of 

the metal surface, the erosion rate of the metal surfece (i.e., the rate of incrense 
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in the depth of the hole), and the velocity and pressure of the jet of metal vapor. The 
temperature of the metal surface is not equal to the boiling temperature, as was erro- | 
neously assumed by J,F,Ready (J. Appl. Phys., 36, No.2, 462, 1965). The theoretical 
relations were tested by experiments on some 16 metals and ayiaye; using neodyniun ~ 
glass lasers producing up to 300 J pulses. The laser beam was focused with a lens onto. 
the parallelepipedonical specimen and the disruptive process was recorded cinemat- 
Ographically at 10° frames per sec. In most of the experiments a glass plate was 
cemented to one face of the specimen and the laser beam was so directed parallel to the! 
glass-metal boundary that about half of the beam passed freely through the glass and 
the other half penetrated into the metal, vaporizing it. In those experiments the 
process was photographed through the elaee. The mass of metal removed by the laser 
pulse was determined by weighing the specimen, and the impulse due to reaction of the 
metal vapor jet was measured. The experiments were in qualitative agreement with the 
thecwy, and quantitative agreement in order of magnitude was found. The authors feel 
that development of a more accurate theory would not »e worthwhile, owing to the large | 
variations between different lasers, Three stages were distinguished in the disruption 
process; in the first stage.$he temperature of the metal surface increased at the rate, 
of approximately 1010 degree/sec; in the second stage metal was vaperized from tho ' 
specimen and a hole was formed in it; and in the third stage a pressure of 10% to 10° 
atmospheres developed within the hole and a powerful jet of metal vapor issued from it | 
at supersonic velocities. The ratio of the laser pulse energy to the mass of metal | 
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lost by the specimen was approximately equal to, but in most cases somewhat less than, : 


the heat of sublimation of the metal. An appreciable mass of the metal was ejected as | 


j 
|Liquid. Orig. art. has: 9 formulas, 9 figures, and 2 tables, f15] 
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Fig. 1. Experimental setup of a traveling- 
wave laser : : 


1 - Working substance; 2 - quartz plate; 

3 - Faraday cell; 4 - polarizer; 

re 5 - 5" = mirrors; 6 - ‘photocella; 
Backward .. ~7 = spectrograph ‘slit, . 
NX 
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that the spiking sequence is better ordered than that of standing-wave lasers. A 
reduction of the Spectrum to a single narrow line, which has been observed in 
traveling-wave ruby lasers, was not encountered in the present laser. Such narrowing 
in the traveling-wave Operation will not occur unless the luminescence line of the 
working substance broadens, as it does in rubies. The high-intensity lines observed 
in the experiments corresponded to the uniform broadening of luminesr nce lines of 
the dopant. Orig. art. has: 5 figures. [YK] 
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| ‘SOURCE: Zhurnal eksperimental! 
4 no» 2, 1966, 85-88 


noy i teoreticheskoy fizili. Pistma v redaktsiyu, v. 3, 
| TOPIC TAGS: ope transition, ruby laser, photomultiplier, optic filter, resonance 
“iline, laser pulsation, magnetic field intensity, light absorption/FS-7 filter, KS~19 
ibleaching filter ; 


-; ABSTRACT: The authors experimentally investigated the frequency shift of the optical 
resonant transition 4S) (2 ~ AP, /2,3 /2 of potassium (principal doublet). It can be 


be shown that the ‘expec ed frequency shift of this transition is connected principally! 
‘with virtual transition induced by the laser pulse from the ground level (4S) a - 


jon 2{03/2) and the excited level (4P3 /2 - faa). The first pair of transitions is 

| sti l,sufficiently far from the resonances (the transition Wavelengths are 7665 and ies) 
7699 A, that of the laser is 69:3 A). The AP3/2 - 6S) /2 transition is much closer | 
to resonance (A = 6939 A). In spite of this, all these transitions make comparable | 
contributions to the sought frequency shift of the investigated transition, owing to for 


the difference in the oscillator strengths. It is important that the ground and 
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excited levels are shifted here by the ruby-laser light in opposite directions. _ i 
In the experiment ‘light from potassium lamp 1 was passed through vessel 2 with | 


potassium vapor saturated at 100°C (see the figure). At the selected temperature, 
the vapor absorbed about 80% of the lamp's resonant radiation. ‘Transmission of 

light by vessel 2 was expected to increase during the action of the pulse from laser 
3, provided the resultant transition frequency shift is commensurate with the line 
width of the lamp radiation (it was assumed that this line was broader than the 
absorption line of} the vapor). The transmission of the resonant light was recorded , 


with a hotomultiplier whose output was fed to a pulsed oscilloscope (4 - glass | 
filters). \ Uh Bie pile 
\ . aay | * 
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| The scattered laser light in the registration channel‘was reliably cut out with FS~7 
' filters. Preliminary experiments have shown, however, that the laser pulse is | 
| 


= 


4x 


yest 


oe 


accompanied by scattered radiation with spectral components lying in the region of 
v| the registered pobassium line. The authors used a special method of filtering the 
!"resonant line with the aid of the Faraday effect to combat the mechanism of radiation 
occurrence. After passing through vessel 2, the light beam of the potassium lamp 
was made to pass through an auxiliary cuvette 6 filled with potassium vapor and place 
between crossed polaroids 5. A local magnetic field of approximately 2 kOe was 
‘applied to cuvette 6. The magnetic field produced, besides splitting of the absorp- 
tion line, strong; radiation of the plane of polarization of the light, but only in 
the nearest vicinity of optical resonance. By magnetic field intensity selection, 
the system was mafle to transmit almost all the resonant line, and to absorb the 
extraneous light. The entire apparatus behaves like a high~transmission optical 
filter with a bandwidth on the order of 0.1 em. Under the conditions described, 
a distinct signal was recorded, evidencing a decrease in the absorption of the 
resonant light by the potassium atoms in vessel 2 during the time of action of the 
laser pulse (20 ngec ); the laser operated in the monopulse mode by using bleaching 
filters KS-19. To verify that the change in the light absorption was not connected | 
with some experimental errors the authors checked: (1) that the signal vanished 
when the potassium light was turned off; (2) that the signal vanished when the potas~,: 
sium vapor was frozen out in vessel 2 (with the illumination on the photomultiplier ji 
maintained at the|previous level); and (3) that the signal vanished when the ope rating 
mode of lamp 1 was forced so as to broaden the emission line (the broadening was a 
confirmed by the observations). The minimum lase radiation power density at which 
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the bleaching signal was produced was ~10 Mi/cm?, corresponding to an electric field 
intensity (in the ight) of 109 V/em. The half-width of the spectral emission line 
is estimated at ~3,x 10’ cps, so that the observed shift was of the same order. 

The authors thank P. A. Godina for providing the high grade polaroids. Orig. art. 
has: 1 formula and 1 figure. : 
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ABSTRACT: The operational characteristics of a neodymium glass laser 
with a resonator of spherical mirrors were investigated for varying 
distances between the mirrors. The introductory theoretical considera- 
tions proceed from results obtained earlier by other authors Ce.g.5.. 
Boyd’ and Gordon, Bell. System. Techn. J., 40, 2, 1961, 489) and define 


' 
i the regions occupied by certain modes as determined solely by the dis~ ss 


tance between the mirrors and the radius of their curvature. Further, | 
the beam divergence is assumed to be determined by the divergence of the 


i highest mode in the system. The minimum divergence is attained when the. 
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distance between the mirrors equals the radius of curvature of tne ; 
mirrors, corrected for the presence of a rod having a certain length j 
end refractive index. Experiments were conducted with various rod and |} 
mirror dimensions, but measurement data are presented only for mirrors | 
with a 150—cm radius and rods 50 cm long and 2.5 cm in diameter. This | 
was done since the dependcies in all cases have the same character, 
She output energy varied between 200 and 500 J. The .oscillograms of the 
output pulses show a high degree of uniformity in pulse amplitude, 
shape, and frequency, compared with the rather unsteady characteristics | 
or the output from a plane mirror resonator. The pulse frequency is 
proportional to the square root of the instant pumping power, and startsto 
increase gradually when the distance between the mirrors is reduced 
below the optimal. This increase, however, never exceeds the frequency | 
at the optimum by more than 1.4. The beam divergence increases to | 
either side of the confocal position, in good agreement with the theo- | 
retical relations. The beam brightness is at a maximum when the dis-~ 

tance between the mirrors is optimal. The cross-sectional energy dis- 
tribution within the beam is rather uniform and is independent of the 

aistance between mirrors. The emission spectra were studied as func- 

tions of pumping power and the distance between mirrors. An increase 

in pumping power from the emission threshold level to its maximum i 


enanges the spectrum width from 5—7 A to hO—60 A. An increase in the'_ 


distance between mirrors from "short" (about one-third of their radius). 
Where the spectrum is diffuse, to "long" (about two-third of the radius) 
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results in the appearance and separation of lines. The results suppest| 
the existance, within the resonator, of a large number of transverse im 
' modes having equal Q. However, the observed multiplicity of spectral | 
i lines still requires clarification. Orig. art. has: 6 figures and 9 

' formulas. [WA-14] 
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references and translations satisfactory, despite 
some omissions: and errors. Published 1950, 
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Theory of elemen' excitations in a weakly nonideat 
eleetron gas in a crystal, VoL Yonch-lievich and S. V. 
Yyablikuv. Doklady Abad, Naxwk SOSUNTRS 70, SIT-10 
(1952).—The energy spectrum of a svsten of weakly inter- 
acting electrons in u crystal lattice is culed. for the case 
when the d. of cleeteons is amall computed with the no. of 
atoms (oe done) of the lattice in unit vol, ‘To the Ist approxi. 
tiation the energy of weakly cxcelter! atates of the system és 
the sum of the energies of discrete “elementary excitations" 


that do nat interact with one avother and occur only to- 
wether with corresponding “‘holes’ carrying the opposite 
eharge, Obtaining the nd order quantities gives tenus « 
hat represent the luteraction of an elementary excitation 
vith whole, A simple method is obtained of caleg. electron 
uteractions, which may be useful in some semiconductor 
roblems. Ellen H. Dunlap 
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USSR/Physics - Semiconductors, Mare [Apr 56 
Behavior of Electrons . 


“Ere Behavior of Electrons in Ionic Crystals," 
F. FP. Vol'kenshteyn,’'L. Bonch-Brnyevich 


"Iz Ak Nauk SSSR, Ser Fiz" Vol XVI, No 2, p 231 


Abbreviated text of report, published in "Zhur 
Eksper i Teoret Fiz" 20, 624, 1951. Behavior of 
@ electrons in an atomic chain is analyzed from 
the Heitler-London viewpoint. It is shown that 
despite states corresponding to independent 
motion of both electrons, forming the usual zone, 
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still 2 other zones of so-called "doublon" states 
exist. In these states the wave-function de- 
creases exponentially with distance between the 
electrons. 
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- USSR/Physics - Quantum Mechanics Apr 52 


"Invariant Construction of the Field Quantum 
Theory. II," V. L. Bonch-Bruyevich B. V. Med- 
vedev, Inst of Chem Phys, Acad Sci USSR 


"Zhur Eksper i Teoret Fiz" Vol XXII, No 4, pp 425- 
435 


By means of an app previously developed by N. N. 
Bogolyubov and the authors, they prove the int 
contradiction of localized variants of quantum 
relativistically invariant theory of arbitrarily 
interacting scalar fields.. Indebted to N. N. 
Bogolyubov. Received 5 Jul 51. 
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“Quantic adsorption theorles. Tr. from the Russian", p. 27 (Analele Romano-Sovietice. 
Seria Chimie, Series a IIlI-a, v. 5, no. 2, Apr./Juna 1953, Bucuresti) 


East Burepean 
SO: Monthly List of aimechen Aacossions, Libros Congress, September 1953, 
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“39, ‘The bringing of the product of operators to 
as ube eb bd the theory of second quantization, 
,.L. Boncu-Brusvicy axp 7. V. Mepvrorv. 
Zh. ok Sper. tear. Fix, 25, No. 410) 410-36 (1953) In 
Russian... 
_1n applying the method of second quantization to 


a number of problems {Abstr. 2366, 6210 (1951), 3075, 
7929 (1952) it was necessary to consider operators, 
consisting of a product of a number of creation and 
-gnathilation operator. “The bringing of the product 
of 2 such operators to canonicat form (all clementary 
creation operators to tho left of all annihilation 
operators) is necessary, cg. in the evaluation of 
comnuitators, This question has been discussed by 
Wick [Abstr, 853 (1950)}, but in the present paper 
the explicit formulac for the cottlicients which achieve 
>the transformation are derived, both for bosons and | 
fermions.. It is mentioned that the method can be 
generalized to the case when the non-vanishing com- 
mulators ‘ar anticommutators: of the clementary 
creation and annihilation operators ate functlons 
mure general than the usual d-functions, 
W. 2. SWIATECKI 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1" 


SSR 
. $75be | On the theory of the snerey gpeetya of quan 
ae (eee of interacting particles. Yo 1. Bae 
G EK - - Oa Se ~ 
BRM, Zh. thaper. teor, Fis, 33, NyAi ateaSe 


ar A-method of ‘stud 


“» System of mai 
' the Bos 


given by a cestain 

ae : s the stationar: party of the total 

_: FRRSBY BA Sgen-cguation is deriveil for f (which plays 
tho rile of waveJunction gor a system of “ementary 
excitations” 6! Bose or Fermi lype). "The equation’. 
for f is often rather complicated. Allied papers are. 
Abstr. 3324, 337911951), 2688 (1932), wy, a. swintecKt 


: hae 


Leste ne ae tere 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1" 


CIA-RDP86-00513R000206210009-1 


eT REY ATAE METS BREESE REI  B Se 


J AEPRONED FOR pereee 06/09/2000 


Chenical’ hide + 


Vol. 48 No. 5 - ; Zhar. Fis. Khim. 27, 602-73(1069);, ef, 
Mar. 10, 1954 the elect 


Blectronio Phenonena and Speotra tel citi predicted t 


\ 


Sis GERM SSaer Rae 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1 


e tare 2 oe to Hi 
stect Bye As aie canter 
types of ¢ donde 
rt 7 electrons, 
The Ist & 
tics. 
{the 


¢ 
4 
i 


darth disteg da ate ene 


ev 
nig radii afte Bot too 
ametion of temp., §° oa 
eet with Maat {for re ‘ 
: heat, of adsorption). : 
3 aa, each bound ta.one defect. ee 


pide eee 


ete 
eS Rae 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86- 00513R000206210009- 1 


MAG Bets cal sh eta ERTS | AEG RESTS SRST REE IRE EE ESSE O RE ROTI A TNT RTI 


Boner: BRUYENCH, ARES 


eee tenn ne oe er 
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card ‘p2/L Pub, ANT - 7/25 
Authors ‘+ Bonch-Bruevich Ve Ds . and Vol'kenshteyn, F, F, 


Title 4 Conception of the "heterogeneous surface" in adsorption theories 


s 


Periodical  Zhur, fiz, khim, 28/7, 1219 - 222), July 195) 


Abstract ‘The physical concept of a heterogeneous surface, in adsoprtion processes 
is elucidated, The electron processes occurring during adsorption, 
“and, which may lead to certain deviations from the Langmir adsorption 
laws, are discussed, It is stated that further development of the 
theory of heterogeneoas surfaces depends upon the knowledge of the 
physics of heterogeneous surfaces, i.e., knowledge of the elementary 
mechanism of adsorption processes. Nine USSR references (1935 - 195h), 


Institution +: Acad, of Se, USSR, Institute of Physical Chemistry and The Electro- 
technical Commnications Institute , Moscow 


Submitte] +: duly 7, 1953 
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ard If. 
- Authora : Bonch-Bruevich, V. 


Title : Bibliography 
Usp. Fiz. Nauk, 52, Ea. 2, 338 - 340, 1954 


' Periodical 


Author presents a critique on the book entitled "Nature of Adsorption 
Forces" written by B. V. Il‘in and published by Gostekhizdet in 1952. . 
The first chapter of the book is devoted to the general characteristic. 
of the problem, The second chapter discusses in detail all modern idecs 
and opinions regarding the neture of forces of physical adsorption. 

The third and last chapter discusses the development of a general theory 
and its application to various concrete problems of adsorption and 
wetting. 


Abstract : 


Institution 
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Pitie ¢ Operators of real alae and refined determination of the t2pneauee 


Pericdical Dok. AN SSSR 98/h, 561-563, Oct.1,1954 


Abstract Proverties attributed to particles for their better manipulation in 
’ quantum mechanics are described. One of these properties is the real- 
ity of a particle, and the other, the spreading of the particle ina 
vacuum. Functions onprere th the spreading are as follows: 
S°(x - y) = v(x) WY (y}s>o 
D°(x = y) = Zz (x)Ay(y }o> 0 
where the T { soo} is the ro eanet of the operators expressing the 
real particles. ‘A method of refining the determination of the T-pro- 
duct is suggested. Four references (1950-1954). 


Institution :. Moscow Electrotechnical Institute 


Presanted by : Academician N. N. Bogolyubov, June 29, 1954 
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Translation from: Referativnyy Zhurnal, Elektrotekhnika, 1957, Nr6,p-9 (USSR) 


AUTHOR: Bonch- evi ch, Vv. L. 


TITLE: On the Problem of Multielectro 
(K voprosu 0 mnogoelektronnom 


f the Semiconductor Theory 


n Substantiation 0 
obosnovanii teorii poluprovodnikov 


universiteta (Fiz. zbirnik L'vive'k. un-ta) 


PERIODICAL: Fizicheskiy sbornik L' vovskogo 
1955, #1(6), Pp-5970 

Weakly excited states of 4 semiconductor having atomic lattice, with no elec~ 

jeld, are examined by the method of elementary excitations 


tric or magnetic f. 
f even number of electrons ia the 


\ ("dyads" and holes). Under the condition 0 
i normal state, 4 Fermi type spectrum results in the frame of an exciton polar 
: m the wunipolar-theory 


model. Multielectron-theory equa 
equations; for that reason, the elementary excitations behave like the free 
electrons in the gonal theory, the fact substantiating the conclusions of the 
latter re extra electrons and holes. The pehavior of the extra electrons and 
holes in electric and magnetic fields is determined from the viewpoint of the 
; multielectron theory. Again, the equations obtained do not differ from those 
in the monoelectron model; elementary excitations in this case do not differ 
from the extra electrons 0 Considered are also the energy 


f the zone theory. 
spectra of junction-netal pearing materials. Bibliography: 19 titles. 
M.A. 3B. 
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AF701597 TREASURE ISLAND BOOK REVIEW AID 812 - S 
BONCH-BRUYEVICH, (Moscow Electrical Communication Institute) 


eee eae Le 

DISKUSSTYA (Discussion). in Problemy kinetiki i kataliza 

(Problems of Kinetics and Catalysis), vol. 8, Izdatel'stvo 
Akademii Nauk SSSR, 1955. Section II: General problems of the 


theory of catalysis. P- 147-148 


Discussion on the differences between metals and semiconductors. 
No definite elucidation of this problem is possible at the pre- 
sent time. The local changes in electronic density on metals 
which move in the crystal lattice and transfer energy; impulse, 
and possibly charge are compared with electrons. They may in- 
teract with the surface, thus performing functions which are 
inherent on "free electrons” according to the theory of elec- 
tronic catalysis of semiconductors. Definite energy 49 required 
to produce conductivity electrons on a semiconductor; but in 
metals some conditions may exist which do not require a definite 
activation energy for their formation. 
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BONCH-BRUYEVICH, V._b- (Moscow Electrical Communication Institute). 

———-DISKUSSIYA (Discussion). In Problemy kinetiki 1 kataliza (Prob- 

lems of Kinetics and Catalysis), vol. 8. Izdatel'stvo Akademii 
Nauk SSSR, 1955. Section II: Connection between the electric 
conductivity and catalytic activity of semiconductors. P. 198-199. 


Discussion of V. I. Lyashenko's paper. The reaction studied by 
Lyashenko is exothermic. It can be assumed that a local over- 
neating takes place on the surface. The resulting aiffusion of 
oxygen from the surface into the space increases markedly. 

Since Lyashenko used 2a -thick films, the entire space can be 
"“smpregnated" by acceptors at the expense of a decrease of their 
number on the surface. 
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BONCH-BRUYEVICH. v. L. and F. F. VOL'KENSHTEYN (Moscow Electrical 

= Conimunication Institute and Institute of Physical Chemistry, 
Academy of Sciences, USSR). 
PONYATIYE (NEODNORODNOY POVERKHNOSTT)"V TRORIYARKH ADSORBTSIT (The 
concept of ®*nonuniform surface" in adsorption theories). in 
Problemy Kinetiki i uataliza (Problems of Kinetics and Catalysis), 
vol. 8. Izdatel’stvo Akademii Nauk SSSR, 1955. Section IV: 
Nature of the active surface. P- 218-223. 


Studies conducted by th peen discussed from the 
viewpoint of the concep : " which take 

place during adsorption may re from Langmuir's 
regularities. The concentration : miconductors 
depends on temperature and concentrat es in 

the adsorbent erystal. When the elec nduction zone 
of the adsorbent surface act as adsorption centers, their number 
depends on the number of atoms adsorbed. Not only electrons, but 
lattice defects as well may act as , centers. The 
distribution funetions is 2a charac 3 ntire system, 
Le 5 adsonvent and adsorbate. 9 references, (1935- 
1954}. 


ee 
eS Rrstire 


APPROV : 
ED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210009-1 
SSSR LVRS tps ea sare DSTORE REE ENS Em RESIN RemmETaT eer es oo ; 


AF701597 TREASURE ISLAND BOOK REVIEW AID 840 - S 


BONCH-BRUYEVICH, V. L. (Moscow Electrical Communication Institute). 

as DISKUSSIYA (Discussion), ‘In Problemy kinetiki 1 kataliza 
{Problems of Kinetics and Catalysis), vol. 8. Izdatel'stvo 
Akademii Nauk SSSR, 1955. Section IV: Nature of the active 
surface. Dp. 239-2h0. 


With reference to the paper by Roginskiy the author states that 
what is involved here is a problem of quantum mechanics and the 
calculation is applied to the simplest type of model. The lack 
of quantitative quantum-mechanic calculations for more complicated 


molecules does not discredit the proposed theory. In the case 
of "adsorption on the electron", the adsorption centers are 
restored on the surface, i.e., in place of the electrons 
combined during the adsorption, a new electron comes from the 
4nside of the crystal. This was demonstrated by F. F. 
Vol'kenshteyn. 
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BONCH~BRUYEVICH,V.L.; MEDVEDEV,B.V. (Moscow) 
ELE ATT Gee 
Albert Einstein, 1879--1955. (Obituary) Piz. v shkole 15 no.4:89- 
90 Jl-Ag '55. (MIRA 8:10) 
(Einstein, Albert, 1879-1955) 
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USSR/Physics - Semiconductors 
Card 1/1 Pub. 153-21/21 


Authors : POneh DEEN Ae Hy Vv. L. and Pumper, Ye. Ya. 


Title : On thé forma for the volt-ampere characteristics of n-p transfer 
Periodical: Zhur. tekh. fiz., 25, No 8 (August), 1955, 1520-1521 


Abstract : The authors discuss the well known volt-ampere characteristics formula which 
is derived on a theoretical basis. They state that the small amount of ex- 
perimental evidence available indicates a resaonably close harmony between 
theory and fact. They assert, however, that in certain ranges the forma 
departs too much from observed values to be of much value. They introduce 
a factor which they claim will make the formuia mich more accurate in these 
critical ranges. They suggest further experiments to establish the validity 
of their assertions. 


Submitted : November 24, 195° 
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a, ek : , on 
Vroo ees otf a 
"* Coaference on the oor al Semi (oincion, GE Pikus anu 
Ye A. Binoy (Zhe Teddn. Pirike 1853. 25, 173), TAS} D4, 
{in Russian} A detailed account of a Meeuog behi wm Leningraa 
xen Feb. 1955 under the auspices of the Semi-Conductor Commission vi 
, Of the Academy of Sciences. The introductory lecture by S. Hit 
Peker on * Problems an the Theory of Semi-Candusiors a 
: ‘ind Dighouasttd Ways of Further Adyancensrni o7 the Theory * 
is published separately (did, 412), 2030; MLA., 24, 241) Tee 
subjects discussed included: 3) “Theory af Polareny”: The eflectiv* 
sass mm? 3 400 my, according 10 Priar, compared with m* > ns, 
according 10 Lit, Low, and Pines (Pry, Xev., 1953, {hil #8, 297). 
_ Radio-speeiroscopie methods show that polarons in venous 
ionic crystals had a mobilny snd hence could act 23 charge carricrs. 
Magnetic-resonince methods gave the line width A# ~ 602 6 as 
gauss for polarons as against 106-209 pauss for F centies S.J. 
Serigen showcd how pclaron theory explained the observed be- 
haviour cf certain scin. of metals in distectrics: as the cancen- 
aration of metal increased, the crystal ploperbes changed hom 
didlectric 10 Semi-vcondusior and thea ty metithe. 7 AL Dydnuse 
discussed photo-emission from alkati Rahites conte. # geutiss 
di) " Muli-Elccivon Theary of Saini-Conductors ” continoeu 
the discussion on the now ruts brouebl owt by pobaun theery 
¥, Hafoock-Bevcrith mrt new pethods ol pep dabesnamaton 
seek BR INS pulaton-<xciinn theory, He decribal new iays of tiking 
—Ihlo Seep Abe hy, facioncutckcivom amt imiks. will mie 
Bons. Dypariihes front thy Lenni-finction were discaveved, ! 
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including a teiep.dependence of 71° similay to that of Ey. Inter- 
acilons- of-charge carriers with zero-point vibrations gove a f 

numberof charge carica in ap intasic serni-conuuctor at & K. 

{~10' = 10%)Je0). (i) Magnitis Properties of Semi-Condis- 

tons) Lod, Kerexdi ot gl showed dow measurement of ue 

oop. dependesor. of she susceplibiity of semiconducian gare 

"2! Ampontant teeulis oaths nature of she cham. binding and the teap- 

dependence fA, The Rish diamagneiiem of semiconductors 

sas goctibed fo mciions, A methad was descrited for treatment 

of magnetism by quaxi-partipiss on ¢ multielectron model (iv) 

“ Tbeory of Excitors”, A. i. Ansel’ and Yu. A Fircov cxtculated 

., th free path of p non-localing exciton in earings lattices showing 

* Hi0. Tad 0 depend on dkelecisic const, m*,, mi*., and the 

‘Intemttion-benveen p- and p-charge carriers ard the IutGee yidve- 

Hons. The abs. magnade of owiten frea Paths ranges from 

o~i-10 slectron free paths. (y) “Theory of Conductivity, 

Thetmo- and Galvano-blagneiic fe". Pa. Aoniptova dis 
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pikvs C.E, FUIRSOV, YO. 

‘rivogiaz tpoke on ihermai transitions, dmonsting the transinons 
between two levels ef an ciectros from an impurity center ‘ 
” Theory of Rectificstion “. ¥. 8. Toyo discussed Ue Jotido- 
Don of cairigss al a pa junction and aso goth ££ Rashbo} the 
voktagefcurrent characteristics ofa jubotion in tbe tocking digectinn 
tating into account the therinal motion and reombinstion of 
charge carriers in ibe region of space charge clews ia ihe pursue 
ix) * Catmyts Action af Semi-Conditior 7 Fo} ¥oPa 
gave reaults of bis gakculation af the ehom elects of tC 
holes on the surface of seini-conductors. Tare cau act a: frre 
valepties which could be takea up by adtorb:d atoms or Gel 
{x) “ Suggestions for Further Work *. The confereme concluded 
Dy fitting 34 tops worthy of furiher thearedeal study. 23 ref 

ears - eee ean Se, ABB. 7 


cease nang lonetalten mare eet 
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USSK/Nuclear Phys Ai} - ectron interaction FD-1U90 


Card 1/1 Pub. 146-18 /21 


Author : Bonch-Bruyevich, V. L. 
aeeihts BEA UBER ES 

Title Fermi distribution at absolute zero taking account of the interaction 
of electrons with the null oscillations of the lattice 


Periodical Zhur. eksp. i teor. fiz. 26, 121-122, January 1955 


Abstract The method of Green's function developed in connection with problems of 
relativistic quantum theory of the field can be utilized in a number of 
other problems, particularly in the important investigation into the 
distribution function for the electron gas taking account of the inter- 
action of the electrons with phonons. The author will publish his de- 
tailed calculations connected with the use of the Green's function in 
finding the distribution. He thanks N. N. Bogolyuvov. Three references. 


Institution: Moscow Electrotechnical Institute of Communications 


Submitted : October 6, 1954 
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(Semiconductors) (MLRA 1026) 
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BONCH-BRUYEVICH,V.L. 
“""Gotisepts of piysies underlying the hypothest 
fr. 
excitation". Usp. fis. nauk 56 ae kta eaemontesy: 


(Electrons) (Solide) (MIRA 8:6) 
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Bont-Bruevit, V. 1. Adigbatic _approzimation jjn the 
\ theory of the Green’ j Db | okl. Akad” Nauk 
WSSSR (N.S.) 105°(7955), 689~-692.'7 Russian} 


{y The Green’‘s functions of a pair of interacting flelds .cne 
_Nwith Fermi und one with Bose statistics) can be expressed 
28 functional integrals {see_e.pg:, No.N.Bogslyuboy, same _ 
Dokl-'(N.S.):99 (1954); 225-226; MR 16,778). The author ~ 
here proposes to evaluate such integrals approximately 
by making an "adiabatic approximation” which consists . 
in the neglect of functional denvatives of the Green's 
: functions with respect te the Boson field Thus it is 
i assumed that the state-functional is in some sense 4 
“slowly varying’ functional of the Boson field variables. 


The formal consequences of this assumption are deduced. 
but no concrete evaluations of the Green's functivns are 


attempted. F. J. Dyson (Princeton, N.J.). (ght 
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BONCH-BRUYEVICH, V. L., (Moscow) 

"On the Theory of Ferromagnetism in Imperfect Lattices, 
at the International Conference on Phys 
23-31 May 1956. 0. eee 


“Magnetic Susceptibility of the 
at the International Conference on Physics of Magnetic Phenomena, 


23-31 May 56. 


"paper presented 


ics of Magnetic Phenomena, Sverdlovsk, USSR 


semiconductors with Impurity Band," a peper submitte 
Sverdlovsk, 
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USSR/Atomic and Molecular Physies’- Statistical Physics. Thermo- D-3 
dynamics 


Abs Jour ; Ref Zhur - Fizika, No 4, 1957, No 8972 


Author ;. = vich, V.L. 
Title ; Concerning One Problem in Quantum Theory of Many Bodies 


Orig Pub : Tr. 3-g0 Vses. matem. s"ezda. 7, 1, M., AN SSSR, 1956, 218 
Abstract : Resume of a lecture. A method of approximation is proposed, 


based on the approximat 
green's function in the 


is ag&umed to be slowly varying). ‘The method is used to ex- 
amine the problem of a strongly de, 


09-1" 
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+ , USSR/Mag:etism - Dramaguet-sn. 


Abs Jour : Ref Zhur - Fizika, No 2, 1957, Ne 
Author 
Inst 


Title 


- Bon’-Bruyevich, VJ. 
: Moscow Electrotechnical Tostitute 


rig Pub 


Abstract 
tic, having a Jattice that 
studied within the framework 
defects of a definite type 
namely. 


tion are localized near these defects. 


Pacamagnetiam 


. Fiz. metallov 1 metallovederdye; 1956, 


spins that are oriented in opposition to the ma 
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F-4 


4025 


of Communication USSR 


2 On the Theory cf Ferromagnetism in 4 Non-Ideal Lattice. 


2, No 2, 215-221 


: The character of the spectrum of elementary excitations of a ferromagne- 
centains some structural defects, was 

of the exchange model. 
play the role of "“@emagnetizatiou centers ger 


It was shown that 


gnetization direc- 
The dependence of the magnetiza- 


tion. on the eoncentration of the structural defects was calculated at 


saturation and at the Curie point. 


tigation cf the ferromagnetism of 
mens of small dimensions. 
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Category : USSR/Electricity - dent conductors G-3 


Abs Jour : Ref Zhur - Fizika, No l, 1957 Ne 1579 


Author : Bonch-Bruyevich, ¥de 
Title = Concerning Surface Recombination 


Orig Pub ; Zh. tekhn. fiziki, 1956, 26, No 6, 3137-1140 


Abstract : A theoretical comparison is made of the magnitudes of the surface-recom- 
bination end inhomogenesus impurity distribution effects in a crystal It 
is shown that the experimentally-determined quantity called the surface- 


recombination velocity is actually a complicated expression, which takes 


both into account. 
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Category : USSR/Electricity - Semiconductors G-3 
Abs Jour : Ref Zimr - Fizika, No 2, 1957, No 4206 


Author : Bonch-Bruyevich, V.L. 
Title | : Remarks on the Article by G.K. Pikus and Yu.A. Firsov 


Orig Pub : Zh. tekhn. fiziki, 1956, 26, No 6, 1372 


Abstract : Critical remarks concerning the discussion (Referat Zh. Fizika, 1956, 
29045) on the lecture delivered by the author in Leningrad in February 
1955 at the Conference on Semiconductor Theory. < 
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+ SUBJECT ussR / PHYSICS caRD 1 / 2 PA - 1573 
AUTHOR BONG-BRUEVIC, V.L. 

TITLE The Statistics of the Electrons and Holes in a Homoepolar Semi- 
conductor in Consideration of Interaction with the Oscillations 
of the Lattice. 

PERIODICAL urn.eksp.i teor.fis,31,fasc.2,254-260 (1956) 

Issued: 10 / 1956 


x" 


4s the problem concerning the general form suited for all temperatures is very 
complicated, the present work is confined to the limiting cases of high and 
low temperntures}3 (in the second case a semiconductor at absolute zero is con- 
cerned), A semiconductor with independent conductivity and with spherical sur~ 
faces of constant energy is investigated here, on which occasion only inter- 
action with the acoustic oscillations of the lattice is taken into account, For 
-the conduction electrons and for the holes one and the same coupling constant 
is assumed. This model, of course, is little suited for accurate computation, 
but essential conclusions do not depend on these details. Among the aforemen- 
tioned items there is no interaction with transversal waves. The LAGRANGIAN of 
the interaction of the electrons with the Longitudinal acoustic oscillations 

of the lattice and the coupling conatant g are explicitly written down, All 
operators of interest here are diagonal with respect to the spin indices, 

The semiconductor at absolute zero: The “one-particle density matrix" for 
electrons and holes at absolute zero is found in the easiest way by computing 


, 


GREEN'S function for the electron field which 4s in interaction with the 
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phorions. The equations of condition for GREEN'S function of the electron are 
, given. By development in series with respect to the powera of the coupling 
constant a linear equation for GREEN'S function is obtained. The very volumi-« 
‘nous solution cf this equation is explicitly written down. Like in the case 
of the undisturbed problem two permitted zones which are separated by e for- 
bidden domain are obtained here. Thus the excitation spectrum isa of typically 
semiconductorlike shape and the quaiitative statements of the zone theory are 
confirmed for this case. However, because of the interaction between electrons 
and phonons the density matrix is by no means of “steplike" character. An ex- 
pression for the evaluation of the effective concentration of the charge 
‘carriers in the ground state of the investigated semiconductor is given. 
fhe homcepolar semiconductor at high temperatures: This last paragraph in- 
,Vestigates the equilibrium properties of a system of conduction electrons 
(and holes), which are in interaction with phonons. According to the author's 
opinion this ia the basis for the development of the theory without the help 
of the kinetic equation. 


INSTITUTION: Moscow Electrotechnical Institute for Telecommunications, 
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SUBJECT ussr / PHYSICS caRD 1 / 2 PA - 1664 
+ AUTHOR BONG-BRUEVIC,V.L. 
TITLE The Spectral Representations of GREEN'S Functions in the Non- 


relativi stic Many-Body Problen. 


PERIODICAL Zurn.eksp.i teor.fis,31,fase.5, 522-523 (1956) 
Issued: 12 / 1956 


It is interesting to investigate the general properties of GREEN'S functions 
which are set up independently of any approximation methods. In the nonrelati- 
vistio theory there are certain complications which are connected with the 
dlacking of LORENTZ invariance. However, even in this case certain analogous 
spectral problems exist, which is proved here. For reasons of correctness a 
system with many electrons is investigated here. Transition of systems with 
‘BOSE particles presents no difficulties. With the help of certain ansatzes 
and the equation of motion db/dx, = i(Hb - LH) we find 


(6. ¥ (xd pm 9 eae) and herefrom further 


f e 
G(x,y)= i dBe ame gery) Denotations: L - any operator not explicitly -f 
% 
dependent cn time, H - the total HAMILTONIAN of the system, (x) and Wx) - 
the creation- and annihilation operators of the electrons, a ~ the wave 


function of the ground state, >, ER” the wave functions of the excited states 


which are characterized by the energy E and possibly by any quantum numbers. 
Here it is true that A = 1 and F y Reso) = 9(x)9"(y)- BS (X95) is in 
’ ? 
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general a certain generalized function. It can, above all, contain S-shaped 

singularities, 80 that the integral over E actually also comprises the sum 

over the discrete states. The spectral re resentation is obtained from the 
exp {1P,(x5-¥) § and integration 


latter formula by multiplication by (1/2n 
over x -y.. With the help of 

en; * 00 po(xo-¥o) 
G (P53 %,¥) = (1/2n) ( qe re G (xy) d(x,-¥,) one obtains 

-00 

; 2° x 2- 
G (pokey) = 4 i dE {8,(2.-5)F y Beery)-8. (p,-B)F th $ . 
Gy is in particular specialized for a FERMI gas in the atate of total de- 
generation. - Here Wp denotes the FERMI boundary energy. In principle it is 


easily possible to find the excitation spectrum by comparison of the corres- 
ponding energy differences, but on this occasion some essential particulari- 
ties of the speotrum may easily get lost, as soon as G. is computed by any 
approximation method. (e.g. with the method of mass operators). Therefore it 
ip advisable to introduce yet another GREEN'S funotion which explicitly 
expresses the "pair-like" character of the excitations. Expressions for such 
a function are explicitly given and discussed in short. 


INSTITUTION: Moscow State University 
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SUBJECT ussr / PHYSICS carD 1 / 2 PA - 1697 
AUTHOR BONC-BRUEVIC, V.L. 
TITLE The Theory of Semiconductors on the VIII. All-Soviet Conference 
on Semiconductors. 
PERIODICAL Usp.fis.nauk, 60, fasc.2, 213-224 (1956) 
Issued: 12 / 1956 


The present work does not give a survey of the present stage of development 

of the theory of semiconductors, but merely of the works actually submitted 
during the sessions of the theoretical department of this All-Soviet Con- 
ference. in the course of 5 sessions of the Department for the Theory of 
Semiconductors 15 lectures wore delivered which may be divided into the follow- 
ing classes: Theory of the stationary states and kinetics of electron processes 
in semiconductors. 

I. The Theory of the stationary States of Blectrons in crystal lattices: 

Host of the works in this class are connected in one way or another with the 
consistent consideration of interaction between electrons and the lattice on 
the occasion of the investigation of the kinetics of phenomena and of the 
equilibria of the system. 

II. The kinetics of the electron process in semiconductors: The works be- 
longing to this class may be subdivided into the following groups: a) Theory 

of the scattering of current carriers in semiconductors. ») The phenomeno- 
logical kinetics of electron processes. c) The physical theory of the re- 
combination of current carriers. 
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